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SUMI.IARY
T e s t i c u l a r  g e r m  c e l l  t u m o r s  o f  a d u l t s  c a n  b e  d j v i d e d  b o t h  c l i n i c a l -
1 y  a n d  m o r p h o l o g i c a i l y  i n  t w o  d j s t i n c t  e n t j t j e s ,  s e m i n o m a  a n d  n o n s e m j -
noma.  I n  abou t  20% o f  ge rm ce l  I  t umors  sem jnomas  and  nonseminomas
coex i s t .  Seminomas  a re  l ess  agg ress i ve  t han  nonsemjnomas  nd  comb ined
tumors .  I t  i s  p resen t l y  accep ted  tha t  t hese  ma l i gnanc ies  a r i se  f r om a
d y s p l a s t i c  p r e c u r s o r  c e l l  v i a  c a r c j n o m a  i n  s i t u .  H o w e v e r ,  i t  i s  s t i l l
controvers ia l  whether  seminomas and nonseminomas have a common or
i ndependen t  o r i g i n .One  pa thogene t j c  mode l  sugges ts  t ha t  sem jnomas  and
nonsemjnomas  re  i ndependen t l y  de r j ved  f ron  sepa ra te  ca rc inoma jn  s i t u
l es ions ,  whe reas  ano the r  t heo ry  assumes  tha t  a l l  ge rm ce l l  t umors  (w i t h
the  poss ib le  excep t i on  o f  spe rma tocy t i c  sem ino rna )  have  a  s i ng le  o r i g i n
w j th  sem jnoma as  a  s tage  a f t e r  ca rc inoma jn  s i t u .
The  gene t i c  mechan j sms  j nvo l ved  i n  t he  oncogenes i s  and  pa thogenes i s
o f  t es t j cu la r  ge rm ce l l  t umors  a re  s t i l 1  poo r l y  unde rs tood .
The  cha rac te r j za t j on  o f  t he  d j f f e ren t  sub types  o f  p r imary  t es -
t i c u l a r  g e r m  c e l l  t u m o r s  o n  t h e  g r o u n d s  o f  t h e i r  p l o i d y  i s  p r e s e n t e d  i n
chap te r  2 .  Us ing  DNA f l ow  cy tome t r y ,  a  s i gn i f i can t l y  d i f f e ren t  med jan  D I
was  found  fo r  o rch idob las tomas ,  sem inomas ,  and  nonseminomas ,  o f
r e s p e c t i v e l y :  1 . 9 1 ,  1 . 6 6  a n d  1 . 4 3 .  T h e  s e m i n o m a  a n d  n o n s e m j n o m a
componen ts  o f  comb  i ned  tumors  (n=16 )  had  a  s  i gn i f i can t  l y  d i f f e ren t
m e d i a n  D I  o f  1 . 6 1  a n d  1 . 4 0  r e s p e c t i v e l y .  T h r e e  o f  t h e  1 0  o r c h i d o b l a s -
tomas  were  d ip lo id ,  compared  to  on l y  one  o f  t he  72  tes t j cu la r  t umors  o f
a d u  I t s .
The  cy togene t i ca l  con f j rma t j on  o f  t hese  f i nd ings  i s  shown  i n
chap te rs  3  and  4 .  The  c lus te r i ng  o f  ge rm ce l l  t umors  j n  t he  t r i p l o i d
r a n g e  s u g g e s t s  t h a t  f u s j o n  o f  a  p o s t - m e i o t i c  h a p l o i d  c e l  I  w j t h  a
d ip lo id  ce1  1 ,  o r  t e t rap lo id i za t i on  f o l  l owed  by  ch romosoma l  l oss  a re
p robab l y  ea r l y  even ts  j n  t he  oncogenes i s  o f  t es t j cu la r  ge rm ce l l  t umors
o f  adu l t s .  Howeve r ,  sem inomas  w i th  ch romosome numbers  h ighe r  t han  70  a re
no t  unusua l ,  whe reas  hype r t r i p l o i d  nonsemjnomas  re  ex t reme ly  ra re .  As
no ted  i n  chap te rs  3  and  4 ,  bo th  i n  sem jnomas  and  nonseminomas  spec i f j c
ch romosomes  a re  cons j s ten t . l y  unde r rep resen ted  (e .9 . ,  #11 ,  #13 ,  #18 ,  and
1 3 3
Y) ,  whe reas  o the r  ch romosomes  were  cons i s ten t l y  ove r rep resen ted  (e .9 . ,
#7 ,  #8 ,  #12 ,  and  X ) .  I t  i s  conce i vab le  t ha t  t he  ch romosomes  cons i s ten t l y
underrepresented may conta in genes important  for  normal  germ cel  I
d i f f e ren t i a t j on  and /o r  w i t h  t umor  supp ress ing  p rope r t i es .  Ch romosomes
cons j s ten t l y  ove r rep resen ted  may  con ta in  genes  respons jb le  f o r  a  more
ma l i gnan t  deve lopmen t .  The  ave rage  number  o f  cop ies  o f  t he  j ( 12p )  i s
s ign i f i can t l y  l ower  i n  sem inomas  than  i n  nonseminomas .  Chap te r  5
desc r j bes  the  cy togene t i ca l  f i nd ings  i n  a  comb ined  ge rm ce l l  t umor  o f
t he  tes t j s ,  t heo re t i ca l l y  a  good  mode l  t o  s tudy  the  poss ib le  re la t i on -
sh ip  be tween  seminomas  and  nonseminomas .  The  on l y  s t ruc tu ra l  abno rma l i t y
in  common between the semjnoma nd the nonseminoma components was the
i (12p ) .  S ince  th j s  marke r  i s  f ound  i n  ove r  B0% o f  a l l  bes t j cu la r  ge rm
ce l l  t umors ,  t he  p resence  o f  t he  j ( 12p )  i n  bo th  componen ts  does  no t
a1 low  pe r  se  t he  conc lus ion  tha t  t hey  have  a  common  o r i g i n .  A  s imp le
t e c h n i c a l  a p p r o a c h  j s  d e s c r j b e d ,  w h i c h  g i v e s  t h e  p o s s i b i l i t y  o f  a
separate cytogenet ica l  s tudy of  the seminoma nd nonsemjnoma components
in  comb ined  tumors .
Chap te r  6  desc r i bes  the  ch romosoma l  changes  found  j n  a  se r i es  o f
mature res idual  teratomas fo l  lowing chemotherapy.  A cytogenet  ic  com-
par ison between res jdual  teratomas and pr imary nonseminomas showed that
res jdual  teratomas have a lower average number of  s t ructura l  abnor-
n a l j t j e s  ( i n c l u d i n g  t h e  j ( 1 2 p ) ) ,  a  l o w e r  n u m b e r  o f  c o p i e s  o f  # 7 ,  # 8 ,
#12 ,  # I4 ,  X ,  and  Y .  Th i s  f i nd ing  con f i rms  the  hypo thes j s  t ha t  r es idua l
t e ra tomas  a re  t he  resu l t  o f  chemothe rapeu t i c  se lec t i on  o f  l ess  ma l i gnan t
( l ess  abno rma l )  c l ones  f rom the  p r imary  t umor .  I n  chap te r  7  s im i l a r
f ind ings were noted in  the cytogenet ica l  compar ison of  the pr imary
nonsemjnoma and the res jdual  teratoma fo l lowing chemotherapy in  the same
pat  i  ent  .
Chap te r  8  po in t s  t o  t he  ex i s tence  o f  j ( 12p )  nega t i ve  t es t j cu la r
ge rn  ce l l  t umors ,  p rov id ing  some p re l im ina ry  i nd i ca t j on  f o r  a  d i f f e ren t
c l i n i ca l  evo lu t i on  and  p rognos i s ,  as  compared  to  ge rm ce l l  t umors  w i t h
the referred marker .
Chapter  9 presents the f i rs t  chromosomal  s tudy of  a case of
o r c h j d o b l a s t o m a ,  p o i n t i n g  o u t  t h e  s i m j l a r i t i e s  b e t w e e n  i n f a n t i l e
tes t i cu la r  ge rm ce l l  t umors  and  ex t ragonada l  ge rm ce l l  t umors ,  and  the
di f ferences between the former and germ cel l  tumors of  the adul t  test is .
C h a p t e r  1 0  d i s c u s s e s  t h e  i m p l i c a t i o n s  o f  t h e  f i n d i n g  o f  a n  i ( 1 2 p )
' i n  a  Leyd ig /Se r to l j  ce l l  t umor  o f  t he  t es t i s ,  wh i ch  i s  a  non -ge rm ce l l
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chap te r  11  p resen ts  a  s ta t i s t i ca l  p rocess ing  o f  a l l  c y togene t i ca l
data obta ined in pr imar-y seminomas and nonseminomas,  as wel l  as in
res jdua l  t e ra tomas  fo l l ow ing  chemothe rapy .  A  s t r i k i ng  s im i i a r i t y  be tween
the re lat ive proport ion of  the non-acrocentr ic  chromosomes in seminomas
and pr imary nonseminomas was noted.  This c lear ly  points to thei r
pathogenet ic  re lat ionship,  lending support  to  the nodel  suggest ing that
seminomas and nonseminomas have a common or ig in.  As conpared to semi-
nomasr nonseminomas show a remarkable decrease in the number of  copies
of  #15 and #22.  This f ind ing suggests that  #15 and #zz may conta in genes
crucia l  for  sperm cel l  d i f ferent ia t ion.  The compar ison between pr imary
nonseminomas nd res idual  teratomas shows d i f ferent  re lat ive proport ions
o f  t he  non -ac rocen t r i c  ch romosomes ,  sugges t i ng  t ha t  t he  c r i t i ca l
d i f ference between res jdual  teratonas and pr imary nonseminomas res ides
in changes in the balance of  chromosomes favor ing tumor suppression and
di f ferent ia t ion,  rather  than gross chromosomal  loss.  The overal  I
compar ison of  seminomas,  pr imary nonseminomas,  and res idual  teratomas
shows that  tumor progression of  test icu lar  germ ce11s of  adul ts  is
accompanied by a net  loss of  chromosomes.  Moreover,  i t  appeared that  the
least  aggressive tumors (seminomas and res idual  teratomas) have less
copies of  speci f ic  chromosomes,  namely #7,  #8,  and y,  as compared to the
pr imary nonsemjnomas (more aggressive) .
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